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at 400 and 100 MHz respectively. Proton chemical shifts (δ) are relative to tetramethylsilane (TMS, δ = 0.00) as internal standard and expressed in parts per million (ppm). The number of protons (n) for a given resonance was indicated as nH. Spin multiplicities are given as s (singlet), d (doublet), t (triplet) and m (multiplet). Coupling constants (J) are given in hertz (Hz). High resolution mass spectra (HRMS) were obtained using a Q-TOF and JEOL-GCMate II mass spectrometer. GC-MS spectra were obtained using a PerkinElmer instrument. ICP measurements were done using Agilent technologies 5110-ICP-OES equipped with auto sampler capacity of 240 tubes. UV-visible spectra for all solution and the thin film phase were recorded in chloroform solution and a thin film on a SHIMADZU UV-3600 plus UV-VIS-NIR spectrometer.
Photoluminescence spectra were recorded on a Jasco spectrofluorometer FP-8500. Cyclic voltammetry (CV) experiments were performed with an Autolab potentiostat galvanostat (Model PGSTAT-30). All CV measurements were carried out at room temperature with a conventional three-electrode configuration employing a glassy carbon electrode as the working electrode, silver wire as the pseudo-reference electrode and a Pt wire as the counter electrode.
Tetrabutylammonium perchlorate (0.1 M) as the supporting electrolyte was used in argon-purged acetonitrile at a scan rate 50 mV s −1 . A thermal evaporator with a sputtering unit (model no.: VRSU04D) and thickness monitor (model no.: CTM-200) was used for chemical vapour deposition. The OPV device performance was measured by recording the current voltage characteristics using a potentiostat (Keithley 2400) under illumination from a Solar Simulator (Science-Tech) with an AM 1.5G filter set and an illumination intensity of 100 mW cm −2 .
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II. Experimental
Typical experimental procedure for Suzuki / Sonogashira / Heck coupling and catalyst recycling
In a screw cap vial containing 5 mL of demineralized water/EtOH (1:1 v/v) were added aryl halide (0.01 mol, 1.0 eq), arylboronic acid (0.01 mol, 1.0 eq) or terminal alkyne (0.01 mol, 1.0 eq) or styrene (0.01 mol, 1.0 eq), K2CO3 (0.02 mol, 2.0 eq) and AuNPs (0.1 mol%). The vial was capped and heated at reflux for 1 h, after which the solvents were distilled-off at reduced pressure. To the resulting crude mixture was added 5 mL of EtOH, centrifuged at 1000 rpm and filtered on a membrane filter (0.2 μM) to remove AuNPs. Further washing with portions of EtOH, pure water and acetone in a sequential manner affords the recycled AuNPs. The filtrate which contains crude product was distilled-off and traces of starting materials were removed by a short pad of silica gel flash chromatography using EtOAc/cyclohexane to obtain the pure product. 
5-(4-(Diphenylamino)phenyl)thiophene-2-carbaldehyde (3i)
2-((4'-(Diphenylamino)-[1,1'-biphenyl]-4-yl)methylene)malononitrile (6a)
2-((4'-(Diethylamino)-[1,1'-biphenyl]-4-yl)methylene)malononitrile (6d)
5-((4-(Dimethylamino)phenyl)ethynyl)thieno[3,2-b]thiophene-2-carbaldehyde (5g)
dark brown solid; 1 
